Error correcting codes are used to describe explicit collections Fk of subsets of {1, 2,... n}, with IFkl > 2 ckn (ck > 0), such that for any selections A, B of kl and k 2 of members of Fk with kl + k2 = k, there are elements in all the members of A and not in the members of B. This settles a problem of Kleitman and Spencer and a similar problem of Kleitman, Shearer and Sturtevant.
Introduction
A collection F of subsets of N = {1, 2,..., n} is k-independent if for every k distinct members A 1, A2, • • •, Ak of F all 2 k intersections Ak=l Bj are nonempty, where each Bj can be either Aj or its complement Aj. Kleitman and Spencer [4] proved that for every fixed k there exists a k-independent collection F k on n elements of size 1>2 ckn, where Ck >0 is independent of n. Their proof is nonconstructive, i.e., it gives no explicit construction of such an F k. They thus raised the problem of finding an explicit construction of such a collection, and mention that they have not been able to find one even for k = 3.
Here we settle their problem by applying the theory of error correcting codes to derive explicit constructions of k-independent families on n elements of size exponential in n. Specifically, we use a recent construction of Friedman [3] of certain generalized Justesen codes to describe the required families.
Our method also settles another problem, raised by Kleitman, Shearer and Sturtevant in [5] . They proved that the maximal cardinality of a collection of n-element sets with the property that the intersection of no two is included in a third is exponential in n, and raised the problem of constructing explicitly such a collection.
The construction
A q-ary code of length p, size qm and distance d is a set of qm vectors of length p over a set of q symbols {1, 2,..., q} such that any two vectors differ in at least This settles the problem raised in [4] . Note that the value of our Ca is much smaller than the one obtained by the non-constructive method of [4] .
Let F be a 3-independent collection on {1, 2,..., n} of size [FI >12 c3n constructed above.
Let G be a collection of n-element subsets of {1, 2,..., 2n} of size IFI obtained by adding to each A e F the first n -IAI elements in {n + 1,..., 2n }.
Clearly the intersection of no two members of G is included in a third. This solves the problem raised in [5] .
Remarks
(1) Our method easily supplies explicit examples of families F, of subsets of {1, 2,..., n} in which no set is covered by the union of r others, where [Fr[ >2 a''n for some dr > 0. The existence of such families was proved,, nonconstructively, by Erdrs, Franki and Fiiredi in [1, 2] .
